genetic constitution, and it was intended to relate the information obtained about cancer growth with the pedigree data, with a view to improving our knowledge of susceptibility to cancer in order to breed fowls of known susceptibility for the investigation of special aspects of cancer research.
This scheme has made available, among other things, data on the susceptibility of fowls to the Rous No. I sarcoma, from the experiments by C. R. Amies and J. G. Carr, involving some 3000 birds. In addition, as will be described later, it was early found to be worth while starting a deliberate attempt to breed resistant fowls to a'ssist in a study of this condition. This pr.0gramme has involved over 1000 birds in addition to those previously mentioned.
Constitution of the Edinburgh Brown Leghorn Flock. For almost twenty years the flock has been maintained semi-iintensively under standard conditions of husbandry in a brick building designed for the purpose. The policy of keeping the birds on a standard diet was also enforced until war conditions made it impossible, and difficulty in obtaining feeding stuffs of a consistent quality is still being encoiintered.
No fresh blood has been introduced into the flock since 1931, and the stock has not been in contact with other birds since that time. In 1932 interest in the inheritance of egg production led to the subsequent division of the flock into a number of separate inbred lines, each selected for some special trait bearing upon production. They are still being maintained as separate entities up to the present time, and it is their differing response to tumour inoculations that provides the material for the present discussion.
Susceptibility to spontaneous tumour8.
Cancer is an extremely common spontaneous disease of the domestic fowl in all parts of the world. Exact figures comparable with those for other species are rather difficult to obtain, howeveir, for three main reasons : Firstly, since egg production falls rather rapidly with age, birds are seldom kept beyond the second year of production, and it is estimated that the average age to which birds are retained would not exceed 20 (Carr, 1942 .The annual population of the Breeding line is larger than that in any of the other groups constituting the flock, and the method of selection used is such that they are also less inbred. In Table IV The distribution of the responses in these individual groups makes it unlikely that the genetic situation is as simple as at first envisaged, and suggests additional variation of a non-genetic character ; nevertheless, it raises the possibility that a line of chicks highly susceptible to the virus could be produced by selection. The desirability of this is obvious, especially when the data in Table IV .are referred back to the experiments from which the susceptibility was determined several had been ruined by the inclusion of chicks from G248 and J1607, and much waste of labour and ma;terial could have been avoided by a knowledge of the behaviour to be expected from their progeny. Unfortunately the outbreak of war and subsequent reduction of facilities prevented attempts to establish a high susceptibility line. Non-SWCeptible line.
Previous to this, selection in the opposite direction, that is towards a resistant line of birds, had been begun. It had been noted that when the Non-moult chicks included in the original analysis were grouped according to sires, one of the latter, H573, stood out as producing particularly resistant progeny (Table V) (Amies, 1937 ; Andrewes, 1939 ; Carr, 1943b) , though they occur in younger and older chicks. Resistance also varies with the age of the bird (DuranReynals, 1940 ; Rous and Murphy, 1914 ; Carr, 1943b) , so a standard of age for testing is requisite for comparison.
In the selection experiment for high and low susceptibility to Jungherr sarcoma, carried out by Cole (1941) (Greenwood and Peacock, 1945) . The data, which cover the behaviour of 4 lines for the 10-year period from 1935-1944, are A clear difference in response to two chemically induced tumours was, ever, established in Peacock's material, where the Breeding line gave a greatly increased response to a second -tumour as compared.with the one used originally.
The most striking point of difference between the filterable and induced tumours was the distinct seasonal swing in susceptibility exhibited by the latter. This seems to indicate that though the Non-moult line was most resistant to both types of tumour, the factors operating in respect of the two, cannot be entirely the same.
SUMMARY.
An investigation of the differing response to tumour inoculations of the inbred lines of Brown Leghorn fowl maintained at the Poultry Research Centre, Edinburgh, has been in progress for a number of years. Annual losses from spontaneous neoplastic and allied conditions are extremely low. When most of the inbred lines were tested it was found that one in particular showed an obviously high resistance to the production of fatal cancer by the Rous No. 1 virus.
The distribution of the responses in groups of chicks from individual matings makes an interpretation based on a simple genetic situation unlikely, and suggests considerable variation to non-genetic causes.
A preliminary test indicated the probability that a particular male mated to fairly close relatives would enable a non-susceptible line to be established. Breeding from his progeny showing complete lack of tumour growth resulted in resistant offspring, and subsequent generations gave only minor variations.
The particular inbred group from which the line non-susceptible to Rous No., 1 virus has been derived had shown itself earlier to be the most resistant to the transplantation of chemically induced tumours.
